Brachial plexus injuries are generally rare and a double-superior-trunk injury of the brachial plexus has never been reported before. We report the first case of a brachial plexus injury in a 43-year-old Chinese male with a double superior trunk. This was observed incidentally during an operation 1 month after initial traction injury sustained in a car accident. The double superior trunk of the brachial plexus was formed by the double roots of C5 and C6, respectively. Six months after discharge, the patient reported the recovery of most of the function of his left arm except the muscles innervated by the radial nerve. Two years after discharge, he reported almost full functional recovery of his left arm. We discuss what is known about anatomical variations of the brachial plexus, and the possible association between this novel brachial plexus anatomy and the almost complete functional recovery of the arm.
Introduction
The brachial plexus is an anatomical grouping of nerves supplied by the anterior rami from C5 to T1. Occasionally, there are also small contributions from C4 and T2. Morphological variation of the brachial plexus is more the rule than the exception and has been described by several authors. 1 -3 Brachial plexus injuries are usually associated with multi-system trauma, with 70% of all brachial plexus injuries occurring as a result of high-speed trauma. 4 Brachial plexus injuries usually occur as a result of direct impact or forceful stretch with extreme movement of the arm. 5 The outcome of these injuries can range from complete recovery to no recovery in muscle function and neurological anatomical variations may be associated with outcome.
We present the case of a patient with a double-superior-trunk injury due to traction who almost fully recovered the function of their arm. This anatomical variation has not been described previously, and possible reasons for the almost complete recovery are discussed.
Case report
A rare pattern of variation in the brachial plexus was observed incidentally during surgery on a 43-year-old man with a brachial plexus injury. The man suffered a traction injury to his left shoulder in a car accident. He reported immediate left upperextremity numbness, paralysis and burning dysaesthesia, and was admitted to the First Affiliated Hospital on day 30 after the car accident. Examination revealed a warm arm with adequate pulse and good capillary refill. No motor function was evident and the only sensory change noted was the presence of trace vibratory sensation at the elbow. Tendon reflexes were absent. An electromyogram revealed post-ganglionic injury of the superior nerve root of the left arm (total injury of the median, ulnar and radial nerves, and severe injury of the suprascapular nerve). No abnormalities of the bone were discovered by X-ray.
On day 3 after admission (post-trauma day 33), exploration of the patient's brachial plexus was performed under general anaesthesia through a supraclavicular incision, releasing the tense scar tissue surrounding the brachial plexus. During this, a double superior trunk of the brachial plexus lying posterior and lateral to the main arterial trunk was discovered incidentally (Fig. 1) . The double superior trunk of the brachial plexus was formed by the double roots of C5 and C6, respectively, and did not differ in size from a normal single superior trunk (about 6 mm in diameter). Stem-evoked potential was detected with diminished amplitude in the distal muscles and nerves when the roots of both C5 and C6 were repeatedly stimulated. During the operation, we discovered the brachial plexus was injured and adhering to surrounding intact supraclavicular tissue. 
Double-superior-trunk injury of the brachial plexus
We loosened the adhered nerve and performed electrical stimulation therapy.
Post-operatively, the patient had an uneventful recovery and was discharged 10 days later. Six months after discharge he reported recovery of most of the function of his left arm, except the muscles innervated by the radial nerve (Fig. 2) . Two years after discharge the function of the radial nerve showed significant improvement (Fig. 3) . 
Discussion
Brachial plexus injuries are generally rare, 6 -8 but can result in significant loss of function and severe chronic pain. Diagnosis is primarily based on clinical presentation, 9 -12 specifically the pattern of muscle weakness and sensory loss. The two most common causes of injury to the brachial plexus are direct impact or extreme traction on the nerves. Direct impact can lead to avulsion of the nerve roots at all levels, which is usually permanent and not amenable to surgical repair. In contrast, stretch injuries can show clinical or electromyographical evidence of neural recovery within the first 5 -6 months. However, treatment of brachial plexus injuries calls for early repair of the nerves and delayed surgery has been associated with poorer functional results. 13 Most patients will retain some weakness of the arm, especially in muscles innervated by the radial nerve, and complete recovery with restoration of full function of the arm is rare. Our study provides the first description of a doublesuperior-trunk injury of the brachial plexus that was subsequently associated with an almost full functional recovery of the arm.
Anatomical variations of the brachial plexus have been reported by Kerr. 14 The most common variations involve contributions from the C4 and T2 roots, which led to recognition of the prefixed and postfixed types of plexus, respectively. 15 Typically, the superior trunk of the brachial plexus is formed by anterior primary division of C5 and C6. The formation of two superior trunks of the brachial plexus from double roots of C5 and C6, which was observed in our patient, has not been reported previously. The anatomical pattern of the brachial plexus is important in traumatology of the shoulder, radical neck dissections, and fracture management of the clavicle and the first or second ribs. Awareness of this anatomical variation may decrease the possibility of injuries occurring during surgery.
The anatomical pattern of a double superior trunk, as reported here, may also affect the result and long-term outcome of a brachial plexus injury. In our patient, the double roots of C5 and C6 formed two superior trunks of the brachial plexus, which may have enabled a larger stretch force to be tolerated than would be tolerated by a normal single superior trunk. The potential for complete muscle function recovery may also have been greater in our patient because it would only require recovery to occur in one of the superior trunks to result in significant improvement in arm function. Since the patient reported almost full function of their left arm 2 years after discharge, we believe the double superior trunk may have partly contributed to this satisfactory recovery.
